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I ntroduction

The explorations of several geologists have contributed to our knowl
edge of the Paleozoic rocks of the Hudson Bay region, among whom the 
names of Bell, Tyrrell, Mclnness, and Parks will always be associated in 
an important way with the geology of this region. These men have shown 
that Ordovician, Silurian, and Devonian strata are represented in the 
great sedimentary outlier lying west and south of Hudson and James 
bays. However, the succession and detailed sections of the formations 
had not been made out, and it had not been determined in all cases what 
horizons of these systems were present in the region, nor was it certain 
that all of the formations there present had been recognized.

From the standpoint of paleogeography and historical geology, it is 
highly desirable that the definite and complete sequence of the Paleozoic 
formations and their faunas in this region should be determined, as from 
these could be established what northern sea connections existed during 
the deposition of corresponding deposits in other parts of the continent. 
Such a systematic study of the stratigraphy of this region was recently 
made possible by a grant from the Graduate School of the University of 
Illinois, and an expedition to the region was made by the writers during 
the summer of 1916.

It was known in general that the Ordovician strata were present far
thest north in this region, and that younger Silurian and Devonian beds 
bordered the bay successively farther south. The distribution of the rocks 
of the various systems suggested that the strata dipped toward the bay at 
a rate somewhat greater than the fall of the streams, and that along the 
rivers the older rocks were exposed farthest west and successively younger 
strata would be encountered farther east toward the bay. It was thought 
that by making as detailed sections and as full collections of fossils as 
possible across the belt of each system on at least two or three rivers, and 
combining these sections, a rather complete succession of the rocks present 
would be obtained. On account of the low, swampy character of the inter
stream areas and the thick accumulations of peat and moss that generally 
cover the surface, the rock exposures are practically confined to the banks 
of the larger streams which, almost without exception, flow across the belt
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of sedimentary strata. Hence the plan of work was to follow up a river 
with canoes, portage across the divide into the adjacent river basin, follow 
that down to the bay, proceed along the coast of the bay to the next im
portant river, ascend this, cross the divide, and follow down the next, 
etcetera. In this manner the sequence and detailed sections of the strata 
and a careful collection of their Hossils were made of the Ordovician rocks 
exposed along Nelson and Shammattawa rivers; of the Silurian strata 
along the Severn, Winisk, and Ekwan rivers, and of the Devonian beds 
at the south end of the bay, along the Moose and its tributary, the Abitibi 
River.

The general succession and classification of the Paleozoic rocks recog
nized in the Hudson Bay region is shown in the following table:

Classification  of P aleozoic Rocks of H udson and J ames Bat
Region

Devonian system 
Upper Devonian

Long Rapids shale T ta'feetS
Correlated with the Sweetland Creek shale of Illinois 

and Iowa and with the corresponding shale horizon in
other parts of North America..........................................  55

Abitibi River limestone
Correlated with the lower strata of the Upper Devonian 

in Iowa and northwest Illinois; upper rocks of Devo
nian age in the Lake Winnipeg region and farther west
and northwest in North America...........................About 110

Middle Devonian?
Sextant sandstone and shale

Contains no fossils; presumably Middle Devonian, but in 
the absence of fossils no correlation has been attempted 75

Silurian system 
Niagaran series

Attawapiskat coral reef
Correlated in time with the late Niagaran rocks contain

ing numerous corals in Ontario and the upper Missis
sippi V a lley ...............................................................About 85

Ekwan River limestone
Correlated with the rocks of early to middle Niagaran 

age in Ontario, and about equivalent in time to the 
lower and middle parts of the Niagaran of the upper
Mississippi Valley ....................................................About 100

Alexandrian series
Severn River limestone

Correlated with the lower part of the Silurian rocks in 
the Lake Timiskaming region, the lower part (Hen
dricks dolomite and Fiborn limestone) of the Silurian
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Thickness in feetof northern Michigan, and the upper part of the Silu

rian rocks west of Lake Winnipeg; with the Cataract 
formation of Ontario, and the Sexton Creek and Brass-
field limestones of the Mississippi Valley....................... 75

Port Nelson limestone
Correlated with the basal part of the Stonewall limestone 

of western Manitoba, especially the lower part of the 
Silurian exposed in the vicinity of Grand Rapids of 
Saskatchewan River; with the upper part of the May- 
ville limestone of Wisconsin, and with the lower part 
of the Silurian limestone in Alaska, Utah, and western
North America ......................................................... About 35

Ordovician system
Cincinnatian series

Shammattawa limestone
Correlated with the Upper Ordovician (Stony Mountain) 

limestone in the vicinity of Lake Winnipeg; the Fish 
Haven dolomite of Utah; the Bighorn dolomite of 
Wyoming, and the upper and middle parts of the Fre
mont limestone of Colorado. Equivalent in time to 
some part of the Richmond and Maquoketa of the Ohio
and Mississippi valleys.......................................................  75 to 80

Mohawkian series
Nelson River limestone

Correlated with the lower Ordovician rocks of the Lake 
Timiskaming region; the Winnipeg limestone in the 
vicinity of Lake Winnipeg. About equivalent in time 
to the Galena limestone of the upper Mississippi Valley 
and the Trenton limestone of New York and eastern 
Canada .......................................................................About 70

O r d o v ic ia n  E o c k s  i n  t h e  H u d s o n  B a y  R e g io n  
l o c a t io n

The main body of Ordovician strata in the Hudson Bay region occurs 
in the northern part of the sedimentary area where they outcrop in a 
broad, roughly crescentic belt that is bounded on the west by pre-Cam- 
brian crystallines and on the east by the Silurian strata which lap on 
them or in places transgress them in a westward direction.

EARLIER STUDIES
Ordovician rocks on the Nelson and Churchill rivers were briefly de

scribed by Bell2 in 1879. On the basis of the very few fossils collected
2 Robert Beil : Report on explorations on the Churchill and Nelson rivers and around 

God’s and Island lakes. Geol. Survey of Canada, Summary Rept., 1878-1879, pp. 1-72C.
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by Bell, Whiteaves referred these rocks to the Trenton limestone and 
considered them the equivalents of the Galena limestone of Wisconsin 
and Illinois. The Ordovician limestones outcropping on Churchill River 
overlie a massive, dark gray quartzite which outcrops at the mouth of 
this river and which Bell compared with the gold-bearing lower Cambrian 
quartzites of Nova Scotia  ̂ while along the Nelson River these limestones 
rest on what are thought to be pre-Cambrian crystallines.

The geology of the Nelson and Churchill rivers has been more recently 
treated by Mclnness,3 who summarized the results of Bell’s work and 
discussed additional data gathered by himself. His studies of the sedi
mentary rocks were meager, and little new of importance was added.

In the report of the Hudson Bay exploring expedition of 1912 by J. B. 
Tyrrell,4 the Ordovician rocks on the Shammattawa, a branch of Hayes 
River, were described and a list of fossils identified by Parks was given, 
on the evidence of which the rocks were considered about the age of the 
top of the Trenton of eastern Canada.

The presence of Ordovician rocks much farther south was shown by 
Whiteaves from a study of fossils collected by Wilson5 on the Drowning 
and Little Current rivers, two tributaries of the Kenogami, a branch of 
the Albany River west of James Bay.

From fossils collected near the head of Frobisher Bay, Schuchert6 has 
demonstrated the presence of corresponding Ordovician strata as far north 
as Baffin Land.

PRESENT STUDIES
The present studies of the Ordovician rocks in the Hudson Bay region 

were confined to outcrops along Nelson and Shammattawa rivers and a 
few of their tributaries.

Outcrops of Ordovician limestone and dolomite occur at intervals in 
the banks of Nelson River for a distance of about 22 miles. The oldest 
strata are exposed farthest west—about 95 miles above the mouth of the 
river and only a short distance east of an outcrop of crystalline rock— 
but the contact of the limestone with the crystallines was not seen at this 
place. These limestones include strata corresponding in age to the latter 
part of the Mohawkian epoch, about the time of the Galena dolomite, and

3 William Mclnness : The. basins of Nelson and Churchill rivers. Canada Dept, of Mines, Mem. no. 30, 1913, pp. 1-142.
4 J. B. Tyrrell: Hudson Bay exploring expedition. 22d Rept. Ontario Bureau of Mines, 1913,.pp. 188-239.
5 W. J. Wilson : Geological reconnaissance of a portion of Algoma and Thunder Ka; districts, Ontario. Canada' Geol. Survey, 1909, pp. 49 and ff.“Charles Schuchert: Proc. U. S. Nat. Mus., vol". xxii, 1909, pp. 143-177.



to the latter part of the Cincinnatian epoch, about the age of the Rich

mond or Maquoketa of the upper Mississippi Valley.
The Ordovician rocks in this region that belong to the Mohawkian 

series are here designated the Nelson River limestone, from Nelson River, 
in the banks of which they are well exposed. The . strata considered 

equivalent to some part of the Richmond of the United States will be 
referred to as the Shammattawa limestone, from the river of that name 
along the banks of which the best exposures were found.

As elsewhere in this region, the strata exposed along Nelson River have 

a general dip toward the east, or downstream, a little steeper than the 
gradient of the stream. Gentle undulations in the strata are also common 
and low arches 10 or 50 or more feet high are not rare.

ORDOVICIAN D EPOSITS EXPOSED ON NELSON RIVMR
Nelson River limestone.—The lowest layers of Nelson River limestone 

consist of sandy, bluish gray dolomite, and contain Receptaculites oweni 
and other fossils similar to those occurring at a somewhat higher level in 

the limestones exposed at the Upper Limestone Rapids, about 10 miles 
farther down the river.

At the Upper Limestone Rapids, which are about one mile long, there 
is exposed a thickness of nearly 25 feet of gray limestone mottled with 
brownish dolomite, in layers 6 to 30 inches thick. These contain such 

characteristic fossils as Receptaculites oweni, Hormotoma W in n ip e g ensis, 
Maclurina manitobensis, associated in the same layers with numerous 
corals belonging to the genera Halysites, Favosites, and Columnaria, and 

cephalopods belonging to the genera Orthoceras, Cyrtoceras, and Poterio- 
ceras.

Por a distance of 4 or 5 miles above these rapids a low ledge of gray 
limestone, mottled with patches of yellowish brown dolomite 3 to 16 feet 
high, outcrops in the north bank of the river at frequent intervals. The 

layers, which lie nearly horizontal, are 3 or 4 to 12 inches thick and fur
nished fossils similar to those above mentioned.

Between one and two miles below the Upper Limestone Rapids a ledge 

of gray, non-dolomitized limestone outcrops in the south bank to a height 
of 6 to 10 feet. These strata dip gently toward the east, so that suc
cessively higher layers appear at the top in an eastward direction. This 
limestone, which aggregates 15 or more feet in thickness, weathers into 

thin, irregular layers which in appearance very closely resemble weathered 

faces of exposures of undolomitized Galena limestone in Payette County 
and at a few other places in northeastern Iowa.

The fossils from this ledge include Receptaculites oweni and the greater
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number of the species of gastropods and corals that were found in the 

exposures of dolomite farther up the river. These outcrops were within 
such short distances of one another and the eastward dip of the rocks is 

so gentle that it is believed they afford a practically complete section of 

the Nelson River limestone in this region.
Shammattawa limestone along Nelson River.—The Shammattawa 

limestone is thought to represent Maquoketa or Richmond time.. Rocks 
of this age have not been definitely recognized by previous workers in the 

region. The lowest beds of the Shammattawa limestone are exposed about 
%y2 miles above the Lower Limestone Rapids on Nelson River, about 3 
miles below the last appearance of the Nelson River limestone, but the 

contact of the Nelson River and Shammattawa limestones was not found. 
At the head of the Lower Limestone Rapids a corresponding level of the 

Shammattawa limestone is exposed, showing a thickness of 7 to 9 feet of 
gray, thin-bedded limestone overlain by 3 to 5 feet of brown, fine-grained, 

thin-bedded dolomite. The surfaces of the layers of the dolomite were 
covered with brachiopod shells and impressions, the more common being 

Strophomena cf. fluctuosa, Strophomena sp. Rafinesquima cf. alternata, 
and Rhynchotrema aff. capax. In  the south bluff of the river bordering 

the Lower Limestone Rapids a ledge of gray, fine-grained limestone, in 
thick and thin layers, is exposed to a height of about 28 feet. This lime
stone overlies the dolomite horizon last mentioned and contains Rhyncho
trema near capax, Dinorthis aff. subquadrata, and other fossils character

istic of the Richmond strata in the United States.

About 8 miles below the Lower Limestone Rapids a still higher level 
of the Shammattawa limestone is exposed in a low arch in the south bank 

of Nelson River to a maximum height of 6 or 7 feet. These strata consist 
of yellowish gray, rather thin-bedded limestone which contains fragments 

of Isotelus and other species of fossils characteristic of the deposits of 
Richmond time.

• P ort Nelson limestone along Nelson River.—The Port Nelson lime

stone is the oldest Silurian formation known in the Hudson Bay region. 

It consists of yellowish brown, rather fine-grained dolomite, certain layers 

of which contain casts and molds of shells of Vvrgiana decussata in great 

numbers. The thickness is probably somewhat more than 30 feet. As 
far as known, this limestone outcrops nearer to Port Nelson, at the mouth 
of Nelson River, than any other formation of Paleozoic age; hence it is 
designated the Port Nelson limestone.

The succession and the stratigraphic and faunal relations of the Paleo

zoic rocks exposed along Nelson River are shown in the detailed section 
and fossil lists given below. The species marked sp. in the fossil lists on
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thè following pages are mostly new. They will be figured and describèd 

in a papei now in preparation.

D etailed Section of P aleozoic Strata exposed along N elson
R iver

Silurian system
Alexandrian series—about 28 feet

Port Nelson limestone TÌnfeetSS8. Dolomite, brown, in regular layers 4 to 10 inches thick, 
with few fossils; exposed about 4 miles below the 
Lower Limestone Rapids. The fossils listed below 
are from masses of this dolomite along the bank of
the river some distance below the outcrop:................ 28

Zaphrentia sp.
Favosttes sp.
Dinobolus sp.
Stropheodonta sp.
Virgiana decussata.
Pterinea accident alia.
Hormotoma sp.
Primitia mundula var. incisa.

A gap in: exposure 
Ordovician system

Cincinnatian series
Shammattawa limestone—about 47 feet

7. Limestone, gray to yellowish brown, exposed in a low 
arch about 8 miles below the Lower Limestone 
Rapids; containing Strophomena sp., Isotelus sp.,
and a few other fossils..................................................  7

A gap in exposure
6. Limestone, gray, in layers 4 to 14 inches thick, exposed in 

an escarpment a t the Lower Limestone Rapids, and con
taining the fossils:................................................................... 28

Streptelasma sp. ' J
Favosites near favosus.
Strophomena cf. fluctuosa.
Strophomena sp.- 
Rhynchotrema near capate.
Tetranotasp.

5. Limestone, gray, passing above into one or more layers of 
yellowish brown dolomite; exposed one-half mile to one 
mile above the Lower Limestone Rapids, and containing
the fossils:................................................................................. 12to 15

Streptelasma sp.
Columnaria sp.
Fmosites near favosus.
Plectambonites sericeus.
Raftnesquìna aff. alternata.
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Strophomena cf. ftuctuosa.
Strophomena sp.
Rhynchotrema near capasc.
Byssonychia cf. tenuistriata.
Tetranota sp.
Hormotoma cf. gracilis.
Maclurea aff. cuneata.
Trochonema sp ..
Conularia sp.
Bumastus sp.

A gap in exposure 
Mohawkian series

Nelson River limestone—about 68 feet
4. Limestone, gray, weathering into irregular layets 1 to 2 

inches th ick; exposed 1 to 2 miles below the TJpper Lime
stone Rapids; containing the fossils listed below:.......... 15

Receptaculites oweni.
Galapoeda aff. canadensis.
Haly sites gracilis.
Haly sites sp.
Hormotoma winnipegensis.
Maclurina sp.
Trochonema sp.
Cyrtoceras cf. manitobense.
Oncoceras (?) sp.

3. Dolomite and limestone, gray, mottled with brown fucoidal 
areas, in layers 12 to 30 inches thick; exposed at the
Upper Limestone Rapids; containing the fossils: .............  25

Receptaculites oweni.
Streptelasma sp.
Calapvecia cf. canadensis.
Columnaria calacina.
Colwmnaria (Paleophyllum) stoJcesi.
Halysites gracilis.
Strophomena sp.
Dalmanella testudinaria var.
Eebertella aff. 6ellarugosa.
Hormotoma winnipegensis.
Maclurina cf. manitobense.
Maclurina sp.
Trochonema sp.
Endoceras cf. proteiforme.
Gyrtoceros cf. manitobense.
Poterioceros sp.
Bumastus sp.

2. Limestone and dolomite, gray, mottled, in rather thin 
layers; exposed about 2 miles above the Upper Lime
stone Rapids; containing the following fossils: ...............  12

Receptaculites oweni.
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Streptelasma sp.
Haly sites gracilis.
Halysites sp.
Strophomena sp.
Hormotoma winnipegensis.
Maclurina cf. manitobense.
Maclurina sp.
Endoceras cf. annulatum.
Endoceras cf. proteiforme.
Cf. Bumastus sp.

A gap in exposure
1. Dolomite, gray to brown, sandy, grading below into a cal

careous sandstone, in rather even layers; exposed about 
10 miles above the Upper Limestone Rapids; containing
the fossils: ................................................................................  14 to 18

ReceptacuUtes oweni.
Hormotoma winnipegensis.
Maclurina sp.

CORRELATION OF NELSON R IV E R  LIMESTONE
The fauna and lithology of the Nelson River limestone exposed along 

Nelson River are remarkably similar to those of the rocks of late Trenton 

age in the Lake Winnipeg region. The more common species of fossils 
occurring in this limestone in the Nelson River region are listed below. 

The species in this list which have a cross in front of the name also occur 
in the Trenton limestone in the Lake Winnipeg region.

List of the more common Fossils from the Nelson River Limestone

+  ReceptacuUtes oweni.
+  Calapoeda cf. canadensis.
+  Columnaria calacina.
+  Columnaria (PaleophylVum) stokesi.
+  Haly sites gracilis.
+  Dalmanella testudinaria var.

Hormotoma winnipegensis.
+ Maclurina manitobense.
+ Trochonema cf. umbiUcatum.

Oyrtoceras manitobense.
+  Poterioceras cf. nobile.

The species listed above are thought to indicate the Trenton (Galena 

of upper Mississippi Valley) age of the strata from which they came. 
Williams7 has described limestones of Middle Ordovician age in the
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7 M. Y. Williams : The Ordovician rocks of Lake Timlskamlng. Geol. Survey of Canada, Mus. Bull. no. 17, Geological series, no. 27, June 7, 1015.
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Lake Timiskaming region that so closely correspond in their lithology 

and fauna to those of the late Middle Ordovician in the localities above 

mentioned as to indicate that they also were laid down in the same prov
ince of deposition. Schuchert8 has also reported a similar fauna from 
the Frobisher Bay region in Baffin Land.

It is thought that the late Middle Ordovician rocks in all of the above- 
mentioned localities were laid down in the same great epi-continental sea 
that advanced southward from the Arctic Ocean.

The Galena limestone of the upper Mississippi Valley is thought to be 
a nearly contemporaneous deposit with that of the Middle Ordovician 

limestones in the localities above mentioned and probably was deposited 
in an embayment of the same province. The Galena limestone lacks sev
eral of the coral species that are common in the deposits of Middle Ordo
vician age at the Hudson Bay and Lake Winnipeg localities. However, 

among the more common fossils of the Galena are Receptaculites oweni 
and species representing the genera Hormotoma,, Maclurina, and Trocho- 
nema that are closely allied to species of these genera in the above list.

ORDOVICIAN ROCKS EXPOSED ON S B  AM U  A TT  A W  A R IV E R
No Paleozoic rocks are exposed in the banks of Hayes River below the 

mouth of the Shammattawa, but along the latter river outcrops of lime

stone are encountered about 28 miles above its mouth, above which they 
occur at intervals for a distance of about 15 miles. The rocks exposed 
along this river are all included in the Shammattawa limestone, and are 
considered to be about the age of the Maquoketa or Richmond strata of 
the Mississippi Valley.

About 60 miles farther southeast, on a branch of Echoing River, a 

tributary of the Shammattawa, limestones corresponding in age to the 

Nelson River limestone above described, and containing similar fossils, 
are exposed in low ledges at intervals for a distance of 5 to 8 miles.

A detailed section of the limestone outcropping in the banks of Sham

mattawa River and lists of fossils collected from the several members are 
given below:

SECTION OF ROCKS EXPOSED ALONG SHAM M ATTAW A R IV E R
Ordovician system

Cincinnatian series
Shammattawa limestone

2. Limestone, yellowish brown, porous; dolomitic above, 
mottled gray and brown below, forming the escarpment

a Charles Schuchert : Proc. TJ. S. Nat. Mus., vol. xxli, 1900, p. 149.
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on the east side of the river a t the rapids, and exposed 
in the upper part of the bluff 1 to 2 miles farther down 
the river; the fossils listed below occur in the lower
part: ...................................................................................... 23

Zaphrentis sp.
Streptelasma latuscula var. trilobata.
Paleofavosites cf. aspera.
Paleofavosites sp.
Halysites sp.
Calapceda cf. canadensis.
Strophomena cf. lata.
Strophomena tetrastriata.
Rafinesquina altemata.
Pleetambonites sericeus.
Dinorthis cf. subquadrata.
Rhynchotrema near capax.
Trochonema cf. umbilicatum.
Trochonema sp.
Holopea media.
Hormotoma acuminata.
Hormotoma sp.
Actinoceras sp.
Gyrtoceras sp.
Oycloceras olorus var. baffinense.
Isotelus sp.
Busmastus sp.
Leperditia sp.

1. Limestone, gray, in rather thin layers, somewhat mottled 
with brown dolomitized areas; a zone of numerous gas
tropods (Trochonema, etcetera) present in the lower 
part; exposed in both banks of the river 2 or 3 miles 
below the rapids and also 4 .miles above the rapids, 
where an arch of the strata brings this horizon above 
the level of the w ater; containing the fossils listed
below: .................................................................................... 15

Oerionites sp.
Zaphrentis sp.
Streptelasma latuscula var. trilobata.
Streptelasma sp.
Oolumnaria near alveolata.
Golumnaria caUcina.
Paleofavosites cf. aspera.
Paleofavosites sp.
Oalapcecia canadensis.
Halysites catenulatus.
Halysites sp.
Dinobolus sp.
Schizecrania sp.
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Raflnesquina cf. altemata.
Leptwna rhomboidalis. 
Pleetambonites sericeus. 
Strophomena cf. fluctuosa. 
Strophomena Iwvis.
Strophomena lata.
Strophomena nutans.
Strophomena tetrastriata. 
Strophomena sp.
Dalmanella testudinaria var. 
Daltnanella sp.
Dinorthis meedsi var. arctica. 
Dinorthis cf. subquadrata. 
Hebertella sp.
Rhynchotrema cf. cap ax.
Of. Glassia sp.
Ctenodonta aff. 6 afflnensis. 
Vanuxemia cf. baffinensis. 
Vanuxemia sp.
Of. Whitella sterlingensis.
Olionychia cf. excavata.
Hormotoma acuminata.
Hormotoma cf. gracile.
Hormotoma sp.
Lophospira cf. obtusa.
Lophospira sp.
Bellerophon sp.
Straparollina sp.
Maclurea acuta 
Maclurea sp.
Ecciliomphalus sp.
Trochonema near umbilicatum. 
Trochonema sp.
Holopea media 
Oxydiscus sp.
Ascoceras cf. boreale.
Orthoceras sp.
Oycloceras cf. olorus var. bafflnensis. 
Cycloceras sp.
Discoceras shammattawense. 
Cyrtoceras cf. comulum.
Oyrtocerds sp.
Oncoceras tumidum.
Poterioceras tyrrelU.
Asaphus sp.
Bathyurus sp.
Illmnas sp.
Encrinurus sp.
Ceraurus t sp.
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Pterygometopus sp.
Leperditia sp.

CORRELATION OF TH E  SH AM M ATTAW A LIM ESTONE
The fossils as well as the lithology of the Shammattawa limestone are 

remarkably similar to those of the Stony Mountain (Upper Ordovician) 
limestone in the Lake Winnipeg region and correspond also with those 

of the Bighorn dolomite in Wyoming and those of the Montoya limestone 
of New Mexico. The rocks at all of these localities consist of gray to 
yellowish, subscrystalline limestone, with layers and mottled areas of 

yellowish brown dolomite. The more common species of fossils occurring 
in the Shammattawa limestone are shown in the following list of species. 
In  this list the species having a cross after the name are reported from 

the Stony Mountain limestone of the Lake Winnipeg region, and those 
having a cross in front of the name occur also in the Bighorn dolomite 

of Wyoming.

List of the more common Fossils from the Shammattawa Limestone

Streptelasma latuseula.+
+  Streptelasma latuscula var. trilobata.+
+ Streptelmasma sp.

Columnaria alveolata.+
+  Columnaria (PaleophylVum) stokesi.+
+  Calapoeda canadensis.+
+  Paleofavosites asper.-1- 
+  Halysites gracilis.+

Hallopora sp.
Ptilodietya sp.+
Dinobolus sp.+
Raflnesquina cf. alternata.+

+  Strophomena fiuctuosa.+
Strophomena sp.

+  Dinorthis aff. subquadrata +  (with coarse striae).
Platystrophia near crassa.

+ Rhynehotrema aff. capax.+
+  Bolopea cf. excelsa.

Maclurina sp.
+  Troehonama cf. umbilicatum.+

Hormotoma sp.
Raphistoma sp.
Ascoeeras sp.
Cyrtoeeras sp.
Bumastus sp.

The fossils in the foregoing list indicate the Richmond age of the strata 
from which they came. The close similarity of this fauna in such widely
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separated localities as the Wyoming, Lake Winnipeg, and Hudson Bay 
regions may be seen from the foregoing table. This resemblance extends 

not only to the specific identity of the more common fossils, but also to 
the unusual coral associates in this fauna and the peculiar coral elements, 

as Streptelasma latuscula var. trilobata and an undescribed species of 
Streptelasma having the convex side flattened. It also includes similar 

variations in such characteristic brachiopod species as Dinorthis near 
subquadrata having unusually coarse radiating striae, and a large, coarse 
form of Bhynchotrema cf. capax. A similar fauna was also found by 

Walcott in the upper part of the Fremont limestone of Colorado. The 
similarity in the faunas of this age in the different localities is such as to 

indicate that the Richmond strata in the Colorado, Wyoming, Lake Win
nipeg, and Hudson Bay regions were deposited in the same marine prov
ince or basin of deposition, which was doubtless connected at the north 

with the Arctic Ocean. This fauna is quite different from the more or 

less contemporaneous fauna of the Maquoketa in the upper Mississippi 

Valley, or from that of the Richmond farther east, in Indiana and Ohio.

When the meager bryozoa fauna associated with Dinorthis aff. sub
quadrata and Rhynchotrema near capax and other late Cincinnatian fos
sils in the Hudson Bay and Lake Winnipeg regions is compared with the 

great number and variety of species belonging to this class of fossils in 
the Maquoketa and Richmond strata of the Mississippi and Ohio valleys, 
many of the bryozoa in the latter region belonging to families not repre
sented in the late Cincinnatian fauna of the Hudson Bay region, it seems 

impossible that the source of the Maquoketa and Richmond faunas of the 
eastern and central United States could have been in the north, as has 

generally been assumed. It is much more probable that the fauna of the 
Maquoketa and Richmond of the Mississippi and Ohio valleys were of 

southern or eastern origin, and that they invaded the interior of North 

America from the south, as shown on the paleogeographic map, figure 1. 
On this map, as on those that follow, the lined areas represent the exten
sion of the seas on the continent.

S il u r ia n  R oc k s  i n  t h e  H u d s o n  B a t  R e g io n

E A R L IE R  STU D IES
Exposures of Silurian rocks along Attawapiskat River were mentioned 

by Bell9 in 1886, who described the Silurian coral reefs outcropping for 
33 miles above the head of Lowasky Island.

* Robert Bell : Report on an exploration of portions of the Attawapiscat and Albany rivers. Geol. Survey of Canada, Summary Rept., 1886, pp. 24G-29G.
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FIGURE !.--Generalized Map of North America during Deposi tion of Shammattawa and 
Stony Mountai n Limestone 

Richmond time. Lined areas represent seas. 
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In  a report on his exploration of the country from Lake Winnipeg to 

Hudson Bay, Low10 described limestones or dolomites having a total 

thickness of not more than 100 feet, the fossils of which he regarded as 

not older than the Galena and possibly as young as the Niagara. Dow
ling11 noted horizontal limestones along Ekwan Eiver, between 33 and 
100 miles above its mouth. He recognized the coral reef mentioned by 

Bell along Attawapiscat Eiver. Her collected a few fossils which were 
identified by Whiteaves, who thought the horizon they represented was 
rather high in the Silurian.

In  the report on the Algoma and Thunder Bay districts, Ontario, there 
is given a list of fossils collected by W. J. Wilson12 from the Nagagami 
and other branches of the Kenogami River, and identified by Whiteaves, 

who thought they indicated the Silurian age of the rocks from which they 
came.

In  1910 Mclnnes13 described the structure and character of the rocks 

exposed on Winisk River. The Silurian age of these strata was deter
mined by Whiteaves on the basis of seven species of fossils that he was 
able to identify of those collected by Mclnnes from that region.

Tyrrell14 described limestones exposed along the Severn and Fawn 
rivers and gave a list of fossils from them, which were identified by 
Parks, on the basis of which their age was considered approximately that 
of the Guelph of eastern Canada.

P RE SEN T STU D IES
The oldest Silurian rocks in the region outcrop about 4 miles below 

the Lower Limestone Rapids on Nelson River, described in the section of 
rocks exposed along that river under the name of Port Nelson limestone. 
At this place a thickness of 28 feet of rather even-bedded, yellowish dolo

mite is present above the level of the water. Only a few fossils were 
found in the exposed part of this ledge, but farther down the river numer
ous fresh fragments of fine-grained, yellow dolomite crowded with shells 

of Virgiana decussata and other fossils indicate that this zone of the 
Silurian is present along the river, probably at a little lower horizon than

10A. P. Low: Preliminary report on an exploration of. the country between Lake Winnipeg and Hudson Bay. Geol. Survey of Canada, Summary Rept., 1886, p. 18F.
a  D. B. Dowling: Report on an exploration of Ekwan River, Sutton Mill lakes, and part of the west coast of James Bay. Geol. Survey of Canada, Summary Rept., 1901, pp. 1-60F.
“  W. J. Wilson: Report on a portion of Algoma and Thunder Bay districts. Geol. Survey of Canada, 1909, pp. 34-41.
a  W. Mclnnes: Report on a part of the Northwest Territories drained by the Wlnlsk and Attawapiscat rivers. Geol. Survey of Canada, 1910, pp. 1-54.
M J. B. Tyrrell: Report on the Hudson Bay exploring expedition. 22d Ann. Rept. Ontario Bureau of Mines, 1912, pt. 1, pp. 161-209.

XXV—Bull. Geol. Soc. Am., Vol. 30, 1918
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that in the exposure above described. Virgiana decussata marks a defi
nite zone near the base of the Silurian section (Stonewall limestone) in 

the vicinity of Grand Rapids, on the lower Saskatchewan River, and it 
doubtless marks a corresponding horizon of Silurian on Nelson River.

Farther south, along the west side of Hudson and James bays, Silurian 
limestones are well exposed in the banks of the Severn, Winisk, Ekwan, 

and Attawapiskat rivers. One of the most complete sections of the Silu
rian in the entire region outcrops along Severn River between 40 and 25 
miles above its mouth. The succession of strata exposed along this stream 

and their faunas are shown in the following detailed section:

D ETAILED  SECTION OF STR A T A  EXPOSED ALONG SEVERN  R IV E R
Silurian system 

Niagaran series
Attawapiskat coral reef T?iCfeetSS

10. Limestone consisting of separate ridges or domes of 
structureless limestone composed of stromatoporoid 
masses, corals, and other fossils, ranging from a  few 
to 100 or more feet in diameter and up to 30 or more 
feet high, with thinly and evenly bedded, fine-grained 
limestone layers lapping up on the flanks of the 
domes and ridges, from which they dip away at 
angles of 20 to 30 degrees, but become nearly hori
zontal a t  a  distance from them; exposed a t Lime
stone Island and a t Long Portage, about 10 miles 
farther down the river; containing the fossils listed 
below: ...............................................................................  75to 85

Zaphrentis patens.
Zaphrentis stokesi.
Strombodes sp.
Pycnostylus elegans.
Paleofavosites aspera.
Favosites favosus.
Fawosites cf. forbesi.
Favosites hisingeri.
Favosites sp.
LyelUa afflnis.
BeKolites sp.
Fenestella subarctica.
Stropheodonta sp.
Stropheodonta phUomela.
OrtMs aff. fldbellites.
Pentamerus sp.
Qypidula sp.
Camarotwchia sp.
Atrypa cf. reticularis.
Olassia variabilis.
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Spirifer aff. orispus.
Spirifer sp.
Reticularia septentrionalis.
Conocardium sp.
IAospira stevensom.
Gyronema speciosa.
Diaphorostoma perforata.
Goelidium sp.
Orthoceras sp.
Huronia sp.
Actinoceras cf. clowei.
Oycloceras sp.
Phragmoceras sp.
Bronteus ekwanensis.
Encrinurus sp.
Leperditia hismgeri var.

A short gap in exposure 
Ekwan River limestone

9. Limestone, yellowish gray, non-dolomitic, in thin, regu
lar layers, containing Trimerella sp. and other fos
sils listed below; exposed in an arch in the north 
bank of t ie  river 1 to 2 miles above Limestone
Island: ...................................................................About 40

Streptelasma sp.
Favositeg favosus.
Favosites sp.
Halysites catenulatus.
Trimerella ekwanensis.
Pentamerus sp.
Gypidula sp.
Atrypa cf. reticularis.
Spirifer sp.
Hormotoma whiteavesi.
Hormotoma sp.
Gyronema cf. dowlingi.

A short gap in exposure
8. Limestone, gray, fine grained, thin bedded, with nod

ules and bands of chert in some places; containing 
stromatoporoids and other fossils listed below; ex
posed at the first rapids below the mouth of Fawn
River: ...............................................................................  15

Actinostroma sp.
Paleofavosites aspera.
Favosites favosus.
Alveolites sp.
Halysites catenulatus.
Trimerella ekwanensis.
Stropheodonta cf. Philomela.
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Orthis cf. flabellites.
Dalmanella cf. elegantula.
Pentamenus sp.
Camarolcechia sp.
Glassia variabilis.
Atrypa cf. reticularis.
Spirifer aff. crispus.
Bhynchospira lorn.
Liospira sp.
Hormotoma whiteavesi.
Euomphalopterus tyrrelli.
Strophostylus fllicinctus 
Kionoceras cancellatum 
Encrinurus sp.
Oalymene sp.

7. Limestone, gray, dense, fine grained, thin bedded, with 
concretions and bands of chert in some places, and 
an 8-foot ledge of dolomite in the lower part; ex
posed a short distance above the first rapids below 
the mouth of Fawn River; containing the fossils
listed below :....................................................................  20

Stromatoporoids.
Streptelasma pygmceum var. occidentale.
Streptelasma sp.
Amplewus s&vemensis.
Aphyllostylus gracilis.
Paleofavosites aspera.
Favosites favosus.
Favosites hisingeri.
Favosites sp.
Alveolites niagarensis.
Galopceda cf. canadensis.
Aulopora sp.
Syringopora bifurcata.
Halysites catenulatus.
LyelUa sp.
Pachydictya sp.
Trimerella ekwanensis.
Leptcena parvula.
Leptmna sp.
Stropheodonta cf. leda.
Stropheodonta Philomela 
Stropheodonta sp.
Orthis flabellites.
Dalmanella sp.
Glassia variabilis.
Eotomaria sp.
Hormotoma whiteavesi.
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Lophospira sp.
Bellerophon sp.
Euomphalus minor.
Euomphalus rotundus.
Euomphalopterus cf. tyrreUi.
Euomphalopterm sp.
Trochonema sp.
Phanerotrema sp.
Pycnomphalus sp.
Orthoceras sp.
Actinoceras hearsti.
Actinoceras sp.
Trochoceras sp.
Barrandeoceras sp.
Phragmoceras whitneyi.
Illmnm  sp.
Bronteus sp.
Encrinurus sp.
Leperditia hisingeri var.

6. Limestone, mostly non-dolomltized, in rather regular 
layers, brachiopods common in the lower part and 
corals and stromatoporoids more abundant in the 
upper; exposed in an arch near the mouth of Fawn
R iv e r...................................... ...........................................  25

Streptelasma pygmwum var. ocddentale.
Favosites hisingeri.
Halysites catenulatus.
Stropheodonta sp.
Liospira sp.
Stroparollus sp.
Diaphorostoma perforata.
Encrinurus cf. Imvis.

A gap in exposure 
Alexandrian series

Severn River limestone
5. Limestone, gray, fine grained, in rather even layers, 

with numerous shells of Leperditia and other ostra- 
cods in a zone near the top ; exposed about one mile
above the mouth of Fawn R iver:................................  35

Clathrodictyon sp.
Favosites favosus.
Favosites hisingeri.
Stropheodonta acanthoptera.
Leptwna parvula.
Orthis flabellites.
Camarottechia ? winiskensis.
Cf. Whitfleldella juUa.
Otenodonta suUovata.
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Pterinea occidentals.
Gypricardinia sp.
Hormotoma whiteavesi.
Hormotoma sp.
Cf. Stroparollus sp.
Orthoceras sp.
Leperditia hisingeri var.
Leperditia hisingeri var. fabulina.
IsochiUna grandis var. latimarginata.

4. Limestone, gray, thin bedded; exposed about one mile 
below the first limestone rapids encountered on de
scending the river...........................................................  4

3. Dolomite, brown, structureless* vesicular, without fos
sils ; exposed in the bluff a t the foot of the upper, or 
first, limestone rapids encountered on descending the
river ..................................................................................  8

2. Ledge of gray, dense, irregularly bedded, undulating 
and domed limestone, in layers 2 to 5 feet thick, com
posed largely of stromatoporoid masses from a few 
inches to a few feet in diameter, alternating with 
zones of fine-grained, thin-bedded limestone 2% to 
3% feet th ick; exposed a t the upper limestone rapids 20

Streptelasma pygmoeum var. occidentale.
Favosites sp.
Stropheodonta acanthoptera.
Stropheodonta ■ sp.
Schuchertella sp.
Orthis flabellites.
Cf. Whitfieldella julia.
Hormotoma whiteavesi.
Encrinurm sp.
Leperditia hisingeri var.
IsochiUna sp.

1. Limestone and dolomite, brown, fine grained, imper
fectly bedded, with few fossils, showing one or two 
bands of stromatoporoid structure; exposed on the 
west side of a small island one-half mile above the 
upper, or first, limestone rapids encountered on de
scending the river............................................................. 8

W IN ISK  B IT E R  SECTION
Limestones of Silurian age outcrop along the banks of the Winisk- 

River in several places between 15 and 40 miles above its mouth. An 
important anticlinal fold extending in a direction a little north of west 

crosses the Winisk River valley 4 or 5 miles above the month of its tribu
tary, the Shammattawa. At this place the base of the Silurian is seen to- 

rest unconformably on quartzites of pre-Cambrian age, the Ordovician
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strata which probably were originally present having been removed dur

ing the post-Ordovician erosion interval before the Silurian rocks were 

deposited. This fold resulted in such an elevation of the rocks of the 
region farther west that the sedimentary rocks have been eroded from the 
larger part of the area. In  the banks of the Winisk Eiver limestones are 

exposed at intervals for a distance of about 16 miles above this fold and 
for 6 or 8 miles below it. Ledges of limestone 15 to 25 feet high in many 

places border one or both sides of the Shammattawa River for a distance 
of 10 or 12 miles above its junction with the Winisk.

All the limestones exposed in the Winisk Eiver basin are of Silurian 

age, and the greater part of them correspond to the Severn Eiver lime
stone, as that formation is developed along Severn Eiver. The Ekwan 

limestone and the Attawapiskat coral reef, the youngest and most con
spicuous Silurian formation present along the Severn and Ekwan rivers, 

are not exposed in the banks of the Winisk, the outcrop being pushed 

eastward and northward by the elevation of the arch above mentioned. 
The coral reef horizon outcrops in a few places farther north along the 

shore of Hudson Bay near Wabuk Point and in places for several miles 
farther north.

A detailed section of the Silurian rocks outcropping along Winisk 
River and its tributary, the Shammattawa, is given below.

SECTIO N  OF ROCKS EXPOSED ALONG W IN ISK  AND SHAM M ATTAW A R IV E R S
Silurian system

Alexandrian series
Severn River limestone Thicknessin  i c c t3. Limestone, rather fine grained, gray, with occasional 

layers of buff, dolomitic limestone containing few 
fossils; exposed in the banks of Winisk River below 
the mouth of the Shammattawa and in the upper 
part of the bluffs bordering the Shammattawa; con
taining the fossils named below:................................  25

Streptelasma pygmwum var. ocoidentale.
Zaphrentis stokesi t
Favosites favosus.
Of. Alveolites niagarensis.
Trimerella ekwanensis.
Stropheodonta acanthoptera.
Stropheodonta cf. pMlomela.
Schuchertella sp.
Dalmanella elegantula.
Camarotceehia ekwanensis.
Camarotwchia t winislcensis.
Atrypa cf. reticularis.
Rhynchospira lowi.
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Hormotoma whiteavesi.
Euomphalopterus sp.
Actinoceras keewatinensis.
Encrini^rus sp.

2. Limestone, gray, fine grained, with many rounded 
masses showing concentric structure resembling stro- 
matoporoids ; exposed in the lowèr part of the bluff 
near the mouth of - Shammattawa River and in the 
lower part of the ledge for 2 miles along Winisk 
River below the mouth of the Shammattawa; con
taining the following fossils:........................................  12

Strepteiasma pygmwum var. occidentale.
Zaphrenti» stokesi.
Favosites favosus.
Alveolites.t sp.
Strópheódonta acanthoptera.
Stropheodonta cf. philomela.
Schuciiertella aff. curvistriata.
Orthis cf. flabellites.
Dalmanella elegantula.
Clorinda mesoplicata.
Gamarotcechia ekwanensis.
Camaratcechia sp.
Glassia variabilis.
Atrypa cf. reticularis.
Rhynchospira loici.
Hormotoma whiteavesi.
Hormotoma sp.
Euomphalus rotundus.
.Eotomaria sp.
Strophnstylus fllidnctum.
Leperditia hisingen var.

1. Limestone, gray, fine, grained, thin bedded? with few 
fossils ; exposed near thè base, of the bluff a  short 
distance above the mouth of. Shammattawa R iver... 8

Besides the fossils mentioned above, the following species were col
lected from loose fragments of Silurian limestone at' this locality. These 
indicate the presence of the Ekwan River limestone farther up the river, 
but the strata from which they came were hot seen.

Halysites catenulatus.
Trimerella borealis.
Meristina expànsa.
Liospira stevensoni.
Megomphala robusta.
Trochonema sp.
Cf. Pleurotomaria hoyi.
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Phanerotrema occidens ?
Tentaculites sp.
Cf. Gtenodonta subovata. 
Phragmoceras cf. whitneyi.
Isochilina grandis var. latimarginata.

EKWAN RIVER SECTION
Several miles south of the Winisk, along Ekwan Eiver, the higher for

mations of the Silurian limestone are well exposed. The lowest rocks 
seen along this river outcrop about 1% miles above the mouth of the 
Matateto Eiver, about 115 miles from the bay. Below this locality occa
sional outcrops are encountered down the river for a distance of about 80 
miles. A detailed section of the strata exposed in the banks of Ekwan 
River is given below:
Silurian limestone 

Niagaran series
Attawapiskat coral reef T1̂ C]P®S3

7. Limestone coral reef, consisting of domes and ridges 
of stromatoporoids and coral rock the flanks of which 
are bordered by layers of fine-grained limestone sim
ilar in character to the reef rock exposed on Lime
stone Island and at the portage farther down the 
Severn River, with which horizon it corresponds; 
exposed at the portage a t Strong Rapids and for sev
eral miles below this locality; containing the follow
ing fossils: .......................................................................................  30

Streptelasma sp.
Diphyphyllum multicaule.
Cf. Acervularia, austini.
Vesicularia cf. major.
Pycnostylus elegans.
Gystiphyllum niagarense.
Favosites favosus.
Favosites hisingeri.
Favosites cf. occidens.
Favosites sp.
Syringopora cf. 6ifurcata.
Heliolites cf. interstincta.
Heliolites cf. subtubulata.
AphyllostyVus gracilis.
Phwnopora keewatmensis.
Fenestella subarctica.
Stropheodonta sp.
Plectambonites cf. tranavefsalis.
Orthis cf. fiabelUtes.
Dalamanella elegantula.
Oypidula sp.
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Olorinda mesopUcata,
Glassia variabilis.
Qiassia variabilis var.
Atrypa cf. reticularis.
Spirifer cf. crispus.
Spirif er SP-
Reticularia septentrionaUs.
Meristina expansa.
Ambonychia septentrionaUs.
Ambonychia undulata.
Liospira stevensoni.
Salpmgostoma boreale.
Megotnphala robusta.
Gyronema brevispira.
Phycnomphalus colemani.
Platyceras compaetum.
Diaphorostoma perforatum.
Strophostylus ampins.
Strophostylus inflatus.
Strophostylus cf. flUcinctus.
Orthoceras sp.
Phragmoceras sp.
Illmnus cf. ioxus.
Illwnus sp.
Bronteus aquilonarius.
Bronteus ekwanensis.
Of. Amphilichas sp.
Ceraurus sp.

6. Limestone, composed largely of coral reef rock between 
the domes and ridges of which layers of fine-grained, 
thin-bedded limestone are inclined a t various angles; 
exposed a t the portage at Strong Rapids and a t the 
rapids one mile above the portage; containing the
fossils named below:.......................................................  24

Zaphrentis patens.
Zaphrentis sp.
Pycnostylus guelphensis.
Favosites sp.
Trimerella ekwanensis.
Stropheodonta sp. 1 
Stropheodonta sp. 2 
Plectambonites cf. transversalis.
Oypidula sp.
DaVmanella elegantula.
Glassia variabilis.
Atrypa cf. reticularis.
Spirifer sp.
Reticularia septentrionaUs.
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Meristma expansa.
Ambonychia septentrionalis.
Ambonychia undulata.
Ambonychia sp.
Mytilarca pemoides.
Conocardium sp.
Horomotoma whiteavesi.
Strophostylus fllidnctus.
Orthoceras sp.
Illcenus sp.
Bronteus sp.
Leperditia phaseolus.

Ekwan River limestone.
5. Limestone, gray, fine grained, thinly and irregularly 

stratified; exposed 7 miles below Flint Rapids and 
about one mile farther down the river, where a small 
anticline appears in the river bank; containing few
fo ss ils ................................................................................  25

4. Limestone, gray, fine grained, coralline, containing 
numerous concretions and irregular patches of dark 
chert and stromotoporoid structures which form 
domes and irregular masses; exposed in the bed and 
banks of the river a t Flint Rapids; containing the 
fossils named below:.......................................................  15to 20

8 treptelasma sp.
Zaphrentis stokesi.
Ohonophyllum canadense.
Ptychophyllum cf. stokesi.
Diphyphyllum multicaule.
Oystostylus infundibulum.
Oystostylus typicus.
Aphyllostylus gracilis.
Tyrrellia severensis.
Paleofavosites aspera.
Fawosites favosus.
Favosites hisingeri.
Alveolites niagarensis.
Syringopora cf. bifurcata.
HaVy sites catenulatus.
EuomphaVus rotundus.
Euomphalopterus cf. tyrrelli.
Actinoceras sp.
IsocMUna grandis var. latimargmata.

A. short gap in exposure
3. Limestone, gray, cherty in the upper p a r t ; exposed in 

the south bank of the river one mile above Flint 
Rapids, where the strata dip gently downstream; 
containing the fossils named below:............................. 12 to 15
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Zaphrentis patens.
Favosites favosus.
Favosites sp.
Syringopora bifurcata.
Halysites catenulatus.
Stropheodonta acanthoptera.
Stropheodonta ct.- -philomelat.
Stropheodonta sp.
Orthis cf. flabellites.
Dalmanella elegantula.
Camarotceehia ekwanensis.
Cf. Camarotwchia coalescens.
Camarotcechia t mniskensis.
Atrypa cf. reticularis.
Euomphalus rotundus.
Tentaculites sp.
Leperditia hisingeri var.

2. Limestone, gray, fine grained, thin bedded, containing 
Trimerella ekwanensis and several species of gastro
pods near the base; well exposed in the south bank 
of the river a t the Upper Rapids and at the rapids
next below; containing the following fossils: ............ 15 to 20

Streptelasma pygmceum var. ocoidentale.
Streptelasma sp.
Favosites favosus.
Syringopora bifurcata.
Halysites catenulatus.
LyeTlia sp.
Trimerella ekwanensis.
Stropheodonta acanthoptera.
Stropheodonta sp.
Orthis cf. flabellites.
Bellerophon sp.
Eormotoma whiteavesi.
Phanerotrema occidens. ?
Euomphalus rotundus.
Euomphalopterus cf. tyrrelU.
Strophostylus filicineta.
Actinoceras keewatinensis.
Actinoceras sp.
Isochilina grandis var. latimarginata.

A gap in exposure
.1. Limestone, buff,- fine grained, dolomitic, in places mud 

cracked; without fossils; exposed in the south bank 
of the river between Matateto and Crooked rivers.. 6 to 8

From the study of fossils collected by Wilson,15 Whiteaves has shown
“ W. J. Wilson: Report on geology of Algoma and Thunder Bay districts. Geol. Survey of Canada, 1909, pp. 37 ff.



CORRELATION OF SILURIAN 367
that Silurian rocks are present farther south on Little Current, Drown
ing, and other branches of the Albany River.

Fragments of yellow dolomite containing the fossils Favosites favosus, 
Stropheodonta acanthoptera, Stropheodonta sp., cf. Virgiana decussata, 
Pterinea occidentalis, and Le-perditia hisingeri var. were found in the 
glacial drift along Nelson River 50 miles above the nearest exposure of 
Paleozoic rocks farther down that stream.
CORRELATION OF THE SILURIAN FORMATIONS OF THE HUDSON BAY REGION

In general.—The Port Nelson and Severn River limestones in the 
Hudson Bay region are thought to represent the pre-Magaran or Alex
andrian series of the Silurian system, while the Ekwan River limestone 
and the Attawapiskat coral reef are referred to the Niagaran.

Port Nelson limestone.—The most characteristic fossil of the Port 
Nelson limestone in the Hudson Bay region is Vvrgiana decussata. This 
species also occurs abundantly in the basal Silurian rocks at the Grand 
Rapids of Saskatchewan River,16 and it is practically certain that the 
strata from which they came in the two regions represent the same strati- 
graphic horizon. The Port Nelson limestone includes all of the Silurian 
strata in this region below the top of the layers containing Virgiana 
decussata. In another paper17 the senior writer has shown that the 
lower part of the Silurian limestone in the Hudson Bay region, contain
ing shells of Virgiana decussata, corresponds with the zone containing 
numerous shells of this species at the Grand Rapids of Saskatchewan 
River, and was to be correlated with the basal part of the Stonewall lime
stone of Manitoba and with the upper part of the Mayville limestone in 
Wisconsin and northern Michigan. It probably represents the same 
period of deposition as the early Silurian strata of western and north- 
western North America, which contain numerous shells of Virgiana that 
have previously been referred to the genus Conchidium or Pentamerus.

Severn River limestone.—The Severn River limestone clearly corre
sponds with the Silurian limestone described by Hume from the Lake 
Timiskaming region and correctly correlated by him with the Cataract 
formation of southern Ontario. It corresponds with that part of the 
Stonewall limestone of the Grand Rapids of Saskatchewan region above 
the zone of Virgiana decussata and is considered the equivalent of the 
Hendricks and Fibom limestones of northern Michigan. The correlation

“  E. M. Kindle: Notes on the geology and paleontology of the lower Saskatchewan River valley. Geol. Survey of Canada, Mus. Bull. no. 21, Geological series no. 30, October 14, 1915, p. 16.
17 T. E. Savage: Correlation of early Silurian rocks of the Hudson Bay region. Journal of Geology, vol. 26, no. 4, 1918, pp. 334-340.
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described above indicates the age of the Severn River limestone as about 
that of the Cataract formation of Ontario, which probably corresponds in 
age to the early Brassfield or Sexton Creek time. The relations of the 
province in which the Severn River limestone was deposited to the other 
North American marine provinces of this time, as conceived by the 
writers, is shown on the paleogeographic map, figure 2.

Ekwan River limestone.—The Ekwan River limestone doubtless corre
sponds in age to the lower or middle part, or to both the lower and middle 
parts, of the Lockport, or Louisville, limestone of the Mississippi Valley 
and New York State, but it belongs to a different province of deposition, 
in which the fauna was so different as to make direct correlation with any 
horizon of the Lockport unusually difficult. It appears to be younger 
than the Clinton of New York, and to be equivalent in time to the lower 
or middle Lockport limestone of the Niagaran series, as the succeeding 
Silurian rocks in the Hudson Bay region are thought to represent late 
Lockport time.

Attawapislcat coral reef.—The Attawapiskat coral reef is thought to 
correspond, in part at least, with the reef rock referred to by William 
Logan,18 and more recently described by Williams19 as the Eramosa beds, 
which occurs in the upper part of the “Lockport member of the Niagara” 
in southern Ontario.

While the Ekwan River limestone and the Attawapiskat coral reef are 
thought to correspond in time to some part of the Niagaran epoch, the 
conspicuous feature of the Niagaran rocks in the Hudson Bay region is 
the great difference in the character of their faunas compared with that 
of the Niagaran in the Mississippi Valley and New York. Very few of 
the typical Niagaran species of the latter areas are present in the Niag
aran rocks of the Hudson Bay region. Not a single species of Niagaran 
brachiopods is common to the Hudson Bay region and the Iowa and Illi
nois region of the Mississippi Valley, and no species of Echinodermata, 
Mollusca, or Arthropoda found in one of these areas has been definitely 
identified in the other. A few of the Silurian corals that have an almost 
world-wide distribution appear in both regions, but many of the coral 
species present in the northern area do not appear in the southern.

The Niagaran fauna of Illinois and Iowa resembles that of the Niag
aran of New York so much more closely than either one of these resem
bles the Niagaran of the Hudson Bay region that it seems much more 
probable that the Niagaran fauna of Illinois and Iowa came from the

18 William Logan : Geol. Surrey of Canada. Report of progress to 1863, p. 337.19 M. Y. Williams : An Eurypterid horizon in the Niagara formation of Ontario. Geol. Survey of Canada, Mus. Bull. no. 20, Geological series no. 29, 1915.
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F ig u r e  2 .— Generalized Map of North America during Period of Deposition of the Port 
Nelson and Severn R iver Limestone

Late Edgewood and early C ataract or Brassfield time. Lined areas represent seas.
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east, or Atlantic, realm, across New York, than thait it entered the conti
nent from the Arctic region by way of Hudson Bay.

The Niagaran fauna of the Hudson Bay region certainly reached as 
far south as southern Ontario, but appears not to have advanced far into 
the United States. The Niagaran fauna of Wisconsin, like the earlier 
Silurian in this region, may be of northern origin, as it resembles that of 
the Niagaran of the Hudson Bay region more closely than does that of 
the Niagaran of Illinois, Iowa, and New York, as is shown by the oc
currence of such unusual coral species as Cystostylus infundibulus, G. 
typicus, and Pycnostylus guelphensis in the Niagaran of both the Wis
consin and Hudson Bay regions. The province or basin in which the 
Niagaran rocks of Illinois and New York were deposited must have been 
completely separated either geographically or in time from that of the 
more northern basin, which contained the Niagaran faunas of the Hudson 
Bay and Ontario regions, so that little or no opportunity was permitted 
for the intermigration of any of the many species that inhabited these 
different basins. The paleogeographic map, figure 3, will show the views 
of the writers regarding the relations of the geologic provinces of North 
America during this part of the Niagaran epoch.

D e v o n ia n  B ock s i n  t h e  H u d s o n  a n d  J a m e s  B a y  E e g io n

EARLIER STUDIES
For our previous knowledge of the Devonian rocks in this region we 

are indebted largely to the work of Eobert Bell and W. A. Parks. In a 
report on the east coast of Hudson Bay, Bell20 lists, on the authority of 
Whiteaves, several species of Devonian fossils that were collected, between 
the long portage of the Missinaibi branch of Moose Eiver and Moose Fac
tory. These species are thought to indicate the Upper Devonian age of 
the strata and are similar to those occurring in the Devonian rocks along 
Abitibi Eiver. In a report of an exploration of portions of Attawapiskat 
and Albany rivers, Bell21 gives a list of Devonian fossils collected along 
Albany Eiver for some distance above Fort Albany. These were identified 
by Whiteaves, who considered them of Lower Devonian age. In a later 
report Bell?2 lists the species of fossils from the Devonian rocks along 
Kwataboahegan Eiver and also gives a list of species collected along the 
Abitibi.

20 Robert B ell: Report on an exploration of the east coast of Hudson Bay In 1877. Geol. Survey of Canada, 1879, Rept. C, pp. 5c to 6c.21 Robert B ell: Geol. Survey of Canada, Summary Rept., 1886, p. 33G.22 Robert B ell: Geol. Survey of Canada, Summary Rept., 1902 and 1903, pp. 230A and 236A.
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F ig u re  3.— Generalized Map of North America during Period of Deposition of Ekwan  
River and A ttaw apiska t Limestones

Louisville or Lockport time. Lined areas represent seas.
XXVI— Bull. Geol. Soc. A m., Vol. 30, 1918
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In a paper on the Nipissing and Algoma boundary  ̂ Parks23 describes 
the rocks occurring along the Abitibi and Little Abitibi rivers and lists 
the species of fossils collected along these streams. Some of the species 
from the latter river indicate a possible Devonian horizon lower than the 
fossiliferous Devonian along the Abitibi.

More recently Parks has published a more complete list of the Devo
nian fossils found along Kwataboahegan River,24 which includes certain 
species that led him to conclude that the limestones exposed along that 
river were to be correlated with the lower part of the Onondaga of the 
New York section.

Fossils of Devonian age were collected from limestone boulders in the 
glacial drift along the banks of Nelson River about 20 miles below the 
Split Lake post of the Hudson Bay Company and 50 miles above the first 
exposure of Paleozoic rocks farther down the river. The species included 
Striatopora sp., Chonetes sp., Productella sp., Gypidula near comis, 
Atrypa missouriensis, A. spinosa, and Spirifer subvaricosa. Silurian fos
sils were also found in some of the limestone boulders in this locality. 
These fossils would indicate that outliers of Devonian and Silurian rocks 
were probably present in pre-Pleistocene time in places north and east of 
the great center of accumulation of the Keewatin ice-sheet. However, no 
Devonian rocks in place have been reported in this region north of the 
basin of Albany River.

STRUCTURE OF THE STRATA
The Devonian rocks along Abitibi and Moose are more or less undulat

ing, but have a general dip toward the north at a low angle. In places 
local folds disturb the prevailing inclination of the strata. One of the 
most prominent folds is exposed on the west bank of Abitibi River near 
the middle of Long Rapids, about 55 miles above its mouth, where a 
rather steep syncline crosses the valley in a nearly east-west direction and 
carries the Devonian limestone below the bed of the river. A thickness 
of about 55 feet of Upper Devonian Sporangites-bearing shale is here ex
posed above the level of low water for a distance of several rods. Farther 
up the same river, in the vicinity of Coral Portage, the lower part of the 
section is cut by dikes and small stacks of basaltic igneous rock. Similar 
intrusives occur in sandstones and conglomerates of a lower horizon at 
the Sextant Rapids, 2 y2 miles farther up the river.

23 W. A. Parks : Ontario Bureau of Mines, vol. viii, pt. 2, 1899, pp. 187 and 188.M W. A. Parks: 13th Rept. of the Bureau of Mines, Ontario, Canada, pt. 1, 1904, pp. 
180 to 191.
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SILURIAN AND DEVONIAN LIMESTONES ALONG SEVERN AND ABITIBI RIVERS
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DETAILED SECTION OF DEVONIAN STR A T A  EXPOSED ALONG A B IT IB I RIVER
Devonian system

Upper Devonian series
Long Rapids shale TmCfeetSS13. Shale, in alternating layers of gray and dark color; 

exposed in the west bank of river, about the middle
of Long Rapids.............................................................  20

12. Shale, black, somewhat laminated, containing nu
merous spores of Sporangites huronense; exposed 
in the west bank where a syncline crosses the river
valley near the middle of Long Rapids..................  35

Abitibi River limestone—about 110 feet
11. Shale, calcareous, in layers 4 to 10 inches thick, al

ternating with irregular nodular layers of about 
equal thickness; exposed beneath the black shale, 
number 12 above, from which it is separated by a 
sedimentary break; containing the fossils listed 
below: ..........................................................................  8

Leptostrophia cf. perplana.
Schuehertella chemungensis var.
Prodwctella cf. product aides.
Schizophoria iowensis.
Leiorhynchus near globuliformis.
Leiorhynchus near kelloggi.
Leiorhynchus aff. mesacostalis.
Atrypa missowriensis.
Atrypa reticularis.
Cyrtina hamiltonensis var.
Cyrtina hamiltonensis.
Spirifer near subvaricosus.
Delthyris sculptilis.
Reticularia aff. Iwvis.
Athyris fultonensis.

10. Limestone, irregularly bedded, partly dolomitic, with 
few or no fossils; exposed in the upper part of 
Long Rapids and also a t the mouth of Abitibi River 
and near the mouth of the Kwataboahegan R iver.. 18

9. Limestone, shaly, or calcareous shale, with few or no 
fossils; exposed along the river bank near the
upper end of Long Rapids........................................  3

8. Dolomite, brown, in thin layers, the lower 3 feet a 
distinct coral reef; containing the species listed 
below; exposed a short distance above the outcrops 
of 9 and 10 above.......................................................  12

Acervularia davidsoni.
Acervularia near profunda
Favosites alpenensis.
Alveolites sp.
Aulopora sp.
Ceratopora sp.
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Thickness in feet

Atrypa reticularis.
Athyris fultonensis.

A short gap in exposure
7. Limestone, brown, nodular, with very many shells of 

Atrypa reticularis v a r .; exposed in the west bank 
near the head of Long Rapids and on the island op
posite ; this is thought to represent the horizon of
the gypsum along Moose River..................................  28

A short gap in exposure
6. Dolomite, brown, massive, rather soft and vesicular, 

well exposed on both sides of the river a t the foot 
of Coral Portage; containing the fossils listed 
below: ..........................................................................  28

Streptelasma cf. prolifica.
Gyathophyllum sp. (large coralla).
Heliophyllum att. halli.
Heliophyllum sp. (compound coralla).
PMUipsastrwa verneuili.
Diphyphyllum cf. simcoense.
Gystiphyllum cf. vesiculosum.
Favosites hasaltica.
Favosites radiciforrms.
Favosites turbinata.
Favosites sp.
Alveolites squamosus.
Syringopora maclurea.
Syringopora nobilis.
Syringopora sp. (with small corallites).
Stropheodonta demissa.
Schizophoria iotcensis.

5. Alternating layers of bluish gray shale and shaly 
limestone, each 5 to 8 inches thick, the more pure 
limestone layers containing the fossils listed be
low; exposed between Coral and Sextant portages. 21 

Stropheodonta demissa.
Gonocardium cf. trigonale.

Middle Devonian series (?)
Sextant sandstone and shale

4. Conglomerate, gray, containing small pebbles and a con
siderable amount of sand, cemented with calcium car
bonate; exposed at Sextant Rapids..................................  1%

3. Shale, sandy, red, exposed a t Sextant Rapids...................  8 to 10
2. Sandstone, soft, red, poorly sorted, and irregularly bedded, 

arkosic, bearing several thin sills of basalt; exposed at
Sextant Rapids ....................................................................  27

1. Conglomeratic sandstone, with intruded sills of basalt; 
well exposed in the west bank of the river a short dis
tance above Sextant Rapids; to contact with basic in
trusion in the bed of the river............................................ 35
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CORRELATION OF THE DEVONIAN STR A T A  EXPOSED ALONG A B IT IB I R IV E R

Sextant sandstone and shale.— On account of the absence of fossils and 
the indecisive evidence furnished by their stratigraphie relations, the age 
and correlation of the Sextant sandstone and shale outcropping in the 
vicinity of Sextant Portage along Abitibi Eiver can only be provisionally 
determined. Prom their stratigraphie position, it is known that they are 
older than the Devonian strata included in the Abitibi River limestone. 
The generally red color of these rocks and the arkosic character of some 
of the sands indicate that they were deposited under arid climatal con
ditions, and suggest that they may possibly correspond in age with some 
of the salt-bearing Devonian rocks which furnish the salt in the salt 
springs of western Manitoba. However, it is recognized that gypsum 
deposits, indicating similar conditions of aridity, also occur in Devonian 
strata along Moose River, but the latter are thought to correspond in age 
to a higher horizon in the Abitibi River limestone. In the absence of 
definite evidence regarding the age of these sandstones and shales, they 
are tentatively referred to the Middle Devonian.

Abitibi River limestone.—The fauna of the Abitibi River limestone 
appears to be more closely related to that of the Upper Devonian of the 
Manitoba and Iowa regions—the Interior Continental province of Wil
liams—than to that of any Devonian horizon in the Eastern, or New 
York, section. This fauna contains a relatively larger proportion of 
compound corals and fewer simple cup corals than usually occur in the 
New York Hamilton.

Furthermore, the characters of the fossil called Stropheodonta demissa 
are those of species found in the Interior Continental province. Favo- 
sites alpenensis, Schizophoria iowensis, Athyris fultonensis, and Atrypa 
missouriensis are characteristic species of the Devonian of this Western 
region. From these considerations it is thought that the* Abitibi River 
limestone is to be correlated with some part of the late Devonian of the 
Interior Continental province, as developed in Iowa and western Mani
toba, rather than to any part of the late Devonian section of the Eastern, 
or New York, province, with some part of which these strata doubtless 
correspond in age.

Compared with the Devonian fauna of Manitoba, the absence of 
Stringocephalus burtoni and several of its associates is conspicuous, and 
the Abitibi River limestone fauna corresponds more closely with that of 
the youngest formation (Manitoban of Tyrrell) than to that of either of 
the older Devonian formations of western Manitoba, as does also the late 
Middle Devonian fauna of Iowa. After the Winnipegosan dolomite which 
contains the String ocephalus burtoni fauna had been deposited in this
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F i g u r e  4 .— Generalized Map of North America during Period of Deposition of Abitibi
River Limes tone

Early Upper Devonian. Lined areas represent seas.
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region, there probably occurred a great expansion of the sea in the In
terior Continental province. During Manitoban time the Arctic Sea ad
vanced as far south as Iowa, northwest Illinois, and.northern Missouri 
and spread eastward as far as the James Bay and Abitibi River region 
about as shown in figure 4. This great expansion prevailed also in the 
late Devonian during the time of deposition of the Sporangites-beaxmg, 
Long Rapids shale.

Long Rapids shale.—The only fossils found in the Long Rapids shale 
are the spores of a species of a pteridophyte plant known as Sporangites 
huronense, which occur in great abundance throughout the black shale. 
Numerous spores of this species are also characteristic of the Sweetland 
Creek shale (usually referred to the Upper Devonian) of Iowa and Illi
nois, which is known to extend as far north as Chicago and Milwaukee. 
It may be that the Long Rapids shale is to be correlated with the Sweet
land Creek shale farther south, the latter then being a representative of 
the Long Rapids deposit.

Professor Parks has reported several species of Devonian fossils from 
Kwataboahegan River and Little Abitibi River that do not appear in the 
foregoing lists and that seem to indicate a fauna older than that found 
along Abitibi River. There seems no doubt that other fossiliferous De
vonian horizons are present in the James Bay region than those found 
along the Abitibi and Moose rivers. It is possible that a part or all the 
older Devonian strata indicated by the fossils reported by Parks from 
Kwataboahegan and Little Abitibi rivers may be represented in the 
Abitibi River section by the unfossiliferous sandstone and shale of the 
Sextant formation, which is older than the Abitibi River limestone. It 
is also recognized that in other places in the James Bay region a fossilif
erous limestone, not represented in the Abitibi River section, may be 
present at a horizon lower than that of the sandstone and conglomerate 
occurring in the basal part of the Devonian along Abitibi. The detailed 
description of the relation and correlation of the Devonian rocks in this 
region older than the Abitibi River limestone must be postponed until a 
more detailed study of the rocks exposed along the Kwataboahegan and 
other rivers tributary to the Moose and Albany rivers can be made.






